Yusnawan 2016) have revealed higher antioxidant activity of black soybean seed than yellow soybean seed. Indeed, our black soybean seeds have also been assayed to show higher antioxidant activities than the yellow soybean varieties (Yusnawan 2016 ). However, it has not been investigated where the antioxidant activity is mainly concentrated, in the seed coat or in the cotyledon of the soybean seed. The present research work was carried out to evaluate the phenolic content and the degree of antioxidant activities on the seed coat and the cotyledon of black soybean seeds.
MATERIALS AND METHOD
The present laboratory research work was done at the Chemistry laboratory, the Institute of 10 November Surabaya, East Java, Indonesia in 2018-2019. The improved black soybean seeds used in the present work were provided by the Germplasm Division of ILeTRI, The Indonesian Ministry of Agriculture ( Table 1 and Figure 1 ). Beside the whole grain, Detam 1 and Detam 2 were partitioned into seed coat and cotyledon (seed without the seed coat) ( Figure 4 ). Each sample of soybean seed was macerated into powder and extracted with methanol before further use for phenolic and antioxidant evaluation.
Table1. Indonesian improved soybean varieties used in the present research work
No.
Varieties Genetic background/breeding Seed coatcolor Seed size* 
Determination of Total Phenolic Compound
The powder of each soybean samples was dissolved into methanol to reach a final concentration of 1 mg/ml and was considered as a sample. Sixty six microliter of each sample and 500 μl reagent of 10 % Folin was mixed thoroughly. Afterwards, the mixture was incubated in the dark room for 5 minutes. After incubation, the mixture was added with 500μl of 6% Na2CO3 and was stirred thoroughly. The mixture was further incubated in the dark room for 90 minutes. Finally, each sample was determined by spectrophotometer at λ 750 nm. Measurement of each sample was done 3 times and was presented as mg GAE/g sample (Qassabi et al. 2018 ).
Determination of Antioxidant Activity by ABTS
Free radical solution of ABTS (2,2'-azino-bis (3-ethylbenzothiazoline-6-sulfonic acid) was prepared by mixing 5 ml of 7 mM ABTS and 88 μl of 140 mM K2S2O8 (Putri et al. 2018 ). This Free radical solution was incubated in the dark room at room temperature for 16 hours. Afterwards, 300 ml ethanol was added into the free radical solution in order to reach absorbance of 0.7 ± 0.02 unit at λ 734 nm. The sample solution consisting of 10 μl sample (10 mg sample/ml DMSO) and 1 ml of ABTS free radical solution was incubated for four minutes at room temperature. Furthermore, the sample solution (As) was measured by UV-Vis spectrophotometer at λ 734 nm. Trolox (6-hydroxy-2,5,7,8-tetramethylchroman-2-carboxylic acid) was used as a positive control. DMSO was used as a negative control or blank (Ab). Each sample was measured three times and standard deviation was calculated based on the three replicates. The inhibitory activity was measured by formula (1) .
In was poured into a test tube containing 1 ml DPPH, the mixture was stirred thoroughly and was named as 'As'. The negative control consists of 33.3 ml methanol and was thoroughly mixed with 1 ml DPPH in a test tube and this mixture was named as 'Ab'. Gallic acid was used as positive control. The mixture of all samples (As) and the mixture of the negative control (Ab) were incubated at room temperature for 20 minutes. Right after the incubation, the absorbance of the mixture of each sample (As) and the mixture of Ab were read with a spectrophotometer at 515 nm. The reading was done at three replicates for each sample and standard deviation was calculated based on the three replicates. The degree of antioxidant activity was calculated as formula 1. Therefore, the genetics encoding for phenotypes other than the color of the soybean seed coat might also contribute to the phenolic profile. Figure 3 depicted a variability of antioxidant activities among the balck soybean seeds tested as measured by ABTS as well as by DPPH methods. Soybean seed of Detam 2 showed the highest antioxidant activity as measured either with ABTS or DPPH. In contrary, Detam 1 revealed the lowest antioxidant activity, eventhough, the seed coat color is also black. All soybean varieties used in the present research work were generated through a conventional breeding with different genetic backgrounds (see Table 1 ). The previous findings revealed that different genetic background within Considering these previous findings and the results of the present research work, it is suggested that genetic background determining the phenotypes other than the genetics for seed coat color seems to play role in the degree of antioxidant activity.
RESULTS AND DISCUSSION

Total Phenolic Content
Antioxidant Activity by ABTS and DPPH Methods
Correlation Between Phenolic Compound and Antioxidant Activity
Correlation value (r) between total phenolic compound and antioxidant activity was found to be highly correlated as measured with ABTS (r= 0.922104459) and DPPH (r= 0.961998886) methods and is significant at 1% ( Table 2 ). The result of this correlation analysis suggests that high phenol content of soybean seed will be followed with high . Therefore, it could be suggested that total phenol is a good initial indicator of antioxidant activities and could be used as an important trait to screen soybean genotypes exerting certain degree of antioxidant activity.
Table2. Correlation analysis between phenolic compound and antioxidant activities within the black soybean seeds.
Antioxidant by ABTS Antioxidant by DPPH Total phenol r= 0.922104459** r= 0.961998886** Note
Highly correlated and significant at F 1% Highly correlatedand significant at F 1%
Localization of Antioxidant Activities within Soybean Seeds
The color of cotyledons (seed without seed coat) of all black soybean seed is yellow ( figure 4) . H, S and SC are whole seed, seed without seed coat (cotyledon) and seed coat.
CONCLUSION
Methanolic extracts of Indonesian black soybean seeds contained various amount of phenolic content and showed different antioxidant activities. Black soybean seed did not always show comparably high antioxidant activities. Antioxidant activities positively and highly correlated to the phenolic content. High phenolic content of soybean seed is followed with high antioxidant activity. Thus, phenolic content could be used as an initial indicator to distinguish the degree of antioxidant activities. In black soybean seed, high antioxidant was mainly located within the seed coat. Soybean seed coat could be used as a better source of antioxidant. 
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